Abstract
Introduction
GTPγS and are sensitive to Brefeldin A (BFA)-treatment, Arf6 is firmly associated with the plasma membrane (Cavenagh et al., 1996) . Moreover, a very thorough study by Volpicelli-interaction with the Sec24 isoforms Sec24C/D, whereas the R-SNARE Sec22b is specifically 
Results and Discussion

180
In vitro reconstitution of COPI vesicles for quantitative mass spectrometry
181
In order to study the protein content of COPI vesicles within an unbiased setup we decided to 182 take advantage of a previously established methodology to produce such vesicles in vitro.
183
Briefly, the minimal cytosolic machinery to reconstitute COPI vesicles -coatomer (CM) and 
189
However, when vesicle-containing fractions obtained with this setup were subjected to mass 190 spectrometric analysis, we obtained only very limited and poor-quality data (data not shown).
191
This could be explained by the vast amounts of soluble COPI coat proteins present in these 
195
Ten fractions were collected from top (fraction 1) to bottom (fraction 10) ( 
208
To further analyze if fractions 2 and 3 represent vesicle-enriched samples, we performed 209 electron microscopy (EM). Figure 1D shows images of ultrathin sections of the resin- 
216
PNP displayed an electron-dense COPI coat on their surface (Fig. 1D, right panel) .
218
The core components of COPI vesicles from HeLa cells
219
The experimental setup outlined in the previous section allowed us to reconstitute and purify 
235
In initial experiments not only coatomer but also Arf1 were omitted in the control reaction.
236
Under these conditions, one adaptor protein complex-1 (AP-1) subunit was enriched fourfold over the control (data not shown). Since AP-1 is a major component of Golgi-derived CCVs, two data sets for an adaptor-complex subunit, AP-1 gamma, were 1.6 and 1.3, respectively
243
(Suppl. Tab. 1). Since the coat proteins of potentially contaminating vesicle types display 244 such low SILAC ratios, it can be expected that with this experimental setup solely vesicles of 245 the COPI type are being recorded.
246
After floatation, the vesicle-containing fractions 2 and 3 from all reactions were pooled,
247
processed by SDS-PAGE and their protein content analyzed via mass spectrometry (Fig. 
248
2A).
249
To exclude possible influences of the isotopic labeling, experiments were always performed 250 with switched labels and at least in duplicate. As an example, the SILAC ratios obtained from 251 two independent experiments are plotted in figure 2B . 
312
show a high level of identity: 81 % for murine γ-COP isoforms, and 73 % for ζ-COP isoforms
313
( Fig. 3B) . The most striking difference is a ~30 amino acid N-terminal extension that can be 314 found in ζ 2 -COP (Fig. 3B ).
315
To challenge a possible role of these isoforms in cargo selection, we decided to use the 
323
In figure 3D 
342
SILAC ratios of 6.1 and 1.4 ( Fig. 3D and S2A-C).
343
In summary, it is more likely that the subtle changes in abundance observed for a few 344 proteins ( Fig. 3D and Suppl. Tab. 2 and Tab. 3) are the result of small differences in vesicle 345 production and sample preparation rather than actual cargo-sorting events. candidates is 4.5 (Suppl. Tab. 12). We conclude that Arf1 is the most productive COPI-
386
forming GTPase, however, the Arf isoforms 3-5 also produce vesicles with highly similar 387 content.
389
COPI proteomics of HepG2 cells and murine macrophages
390
Having set up a robust assay to measure the content of COPI vesicles produced from semi-
391
intact HeLa cells, we decided to apply the same strategy to vesicles from other cell lines in 392 order to determine possible differences. We chose hepatocyte-like HepG2 cells as well as 
469
The approach allowed us to study a possible influence of different isoforms of the coatomer 470 subunits γ-and ζ-COP, as well as of the small GTPase Arf, on the content of these carriers.
471
The protein content of COPI vesicles did not change, regardless of the various isoforms of 472 coatomer used (Fig. 3D and 
491
Overall it seems possible that cargo capture specificity results from competition of different 492 isoforms and is thus not observed when only one isoform is used for vesicle reconstitution.
493
Having experimentally excluded many basic functions for coatomer isoforms in mammalian 
503
and SURF4), ER-Golgi SNAREs (e.g. Stx5 and Sec22b), as well as the machinery to retrieve 504 ER-residents (e.g. KDEL receptor and ERP44) (Fig. 6) an intra-Golgi and Golgi-to-ER carrier ( Fig. 6 and 5F ).
519
On the cytoplasmic side, besides the various established binding partners of membrane 520 attached coatomer, very few proteins seem to stably interact with COPI vesicles (also see 521 previous sections). Proteins of the Rab family were the only cytosolic proteins identified 522 under multiple conditions. Here, Rab18 was the most persistently identified family member
523
( Fig. 6 and 5F ).
524
Taken together, our results define the core proteome of COPI vesicles and reveal that the 
560
Cultivation of Cells
561
HeLa, HepG2 and iMΦ cells were grown at 37°C with 5 % CO 2 in DMEM medium containing
562
either Lys-8/Arg-10 (heavy) or Lys-0/Arg-0 (light), supplemented with 10 % fetal bovine 563 serum (SILAC-Lys8-Arg10-Kit, Silantes, Germany).
565
In vitro reconstitution of COPI vesicles 
573
599
Electron microscopy of reconstituted COPI vesicles
600
For electron microscopic investigation, COPI vesicles, which have been reconstituted and 601 purified as outlined above from SIC, were resin embedded as described by Adolf et al.
602
(2013). Briefly, the yield from three gradients per sample was pooled, sequentially harvested 603 at 100.000×g in a TLA45/55 rotor (Beckman Coulter, USA) for 1 h and further processed.
604
COPI vesicles, which have been generated from rat liver Golgi, were negatively stained.
606
Vesicle size determination 
614
In particular, we used a two-step semi-automatic segmentation scheme: i) positions of 
620
The vesicle area was finally computed using the number of pixels in the segmented vesicle
621
and the pixel size information.
623
Mass spectrometry and data analysis
624
Gel pieces were reduced with DTT, alkylated with iodoacetamide and digested with trypsin 625 using the DigestPro MS platform (Intavis AG, Germany) following the protocol described by 
627
Peptides were analyzed by liquid chromatography-mass spectrometry (LCMS) using an
628
UltiMate 3000 LC (Thermo Scientific, USA) coupled to either an Orbitrap Elite or a Q-
629
Exactive mass spectrometer (Thermo Scientific, USA). Peptides analyzed by the Orbitrap
630
Elite were loaded on a C18 Acclaim PepMap100 trap-column (Thermo Fisher Scientific, 
636
Peptides analyzed on the Q-Exactive were directly injected to an analytical column (75 µm x 637 300 mm), which was self-packed with 3 µm Reprosil Pur-AQ C18 material (Dr. Maisch HPLC
638
GmbH, Germany) and separated using the same gradient as described before. MS data
639
were acquired with an automatic switch between a full scan and up to 15 data-dependent
640
MS/MS scans.
641
Data analysis was carried out with MaxQuant version 1. 
673
ratios are given in T1-T8. 
680
In experiments to analyze possible COPI interactors present in cytosol, the non-hydrolyzable
681
GTP analog GTPγS was used in order to stabilize the vesicular coat.
682
Under these conditions, we detected many membrane proteins of the ER released from SIC,
683
as compared to COPI vesicle formation with GTP. Therefore we decided to probe the cytosol 684 used for the presence of the highly abundant ER marker calnexin and the ERGIC/cis-Golgi
685
proteins ERGIC53 and p24. None of the proteins could be detected (Fig. S1A) . Thus we 686 excluded the cytosol as source of the membrane proteins released with GTPγS. Expectedly,
687
soluble cytosolic proteins (Arf1, ε-COP) as well also soluble ER-content (BiP/GRP78) 688 partitioned with the cytosolic fraction (Fig. S1A ). Hence, we tested whether the use of GTPγS 
773
HepG2, and iMΦ). 
775
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Gene names of proteins also found in B) are red. 
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